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[ASM] 

"g^-Sr ASE( Amplified Spontaneous Emission) S.^^: <£2)2) ^^h8r 7} 

^1 #^1 SL (Optical signal)* sj^^Hb ^E^M^. je (Quater-wave plate)^- ^ 

^^-7l(Linear Polarizer)^ x}$\S. <^^H ^rfls)-^^ 3^:4<^ 

31 °}Mr *>-g-o.5. ^^151 tfl ^Nr^U optical signal-to-noise ratio; 

0SNR)» #*l^Rr ^ ^ ^ 

o]z\i£ #Ajjr d] ^-aI^U^t, ASE 7>^1 

It 4iH 7lb *fl 1 ^Tflsf; #7l ASE #^8: 5.^3: % 

^IJlS}- ASE ^71 ^jro} s|-^sf cfl^oll ASE sf- 

^Rr XI 2 ^Tjl; ^ -^-71 ^Jisl nf^sq- tfleH ASE # 

S. 4 
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3l%^*3^r °1 -§-*!: ^-Ais cfl ^ ^1 { OSNR Monitoring Method 

and Apparatus using Polarization-Nulling Method } 

.£ l£- ^l^^l #^!Jl tfl^^l ASE £^1^ ZL2flS£, 

£ 2^ cm ^j-^ t}-g- ^ c^-g. %m°. ^7l# ^-31-*]; #A)jr 

tfl^^l ASE <A}^r ^sflSJS, 

5- 5^r ^ ^Alc^Hl #Aljr cfl ^--g-til ^Ajwj-^o] -O-JrAj^. 

S. 6-8: tfl ^wl7> 14 dB^r 30 dBH *fl , # ^7l# °]-g-^}a} 

£. 7-8- #^!JL^ ^7> 15 dBm*IH 25 dBm*V*l ^SMjRr ^ ^ 

7l# oJ-g-^H *H ^W^, *V ^Al^ofl rtf^ #Aljr cfl ^J-g- 

24-4 



1020000030869 2000/9/2 
«1 ^h&JE. tfl A>ol^ _£A]<£ ZL2]lS£ol4. 



41 : ^El$HJL #3HS 42 : &%7) 
43 : ^ 3#7l 44 : 5.^2 ^#7] 
45 : 46 : 



<12> £L m}-^^ sj-^-^^-cq-^^^ (wavelength-division-multiplexing; WDM) ^^i^ 1 

*H ^tb , j±t]- >%M|S>7fl ^^*>^ ASE #^-g- X^tb 7M # 

^ ^ ^tb 3Wi=h 

* -g-^°l i Tb/s #3*1 ^7\*>}<%r\. ^ 2: t|] %M n <M: *J3|^ 
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#^1J:£) #aijt cfl^ofl ^ig-g ^ sj.^^ tii^A], oi s «-Ei Aiisgo] 

<u> ^sfloj ^-Aijr cfl [H. Suzuki ^- N. Takachio7l- ^S^V 

-§r 'Optical signal quality monitor built into WDM liner repeaters using 
semiconductor arrayed waveguide grating filter monol ithical ly integrated with 
eight photodiodes', Electronics letter, Vol. 35, pp. 836-837, 1999] -4 [K. Asahi , M. 
Yamashita, T. Hosoi , K. Nakaya Q C.Konoshi 7} ^S^r fe^lr 'Optical performance 
monitor built into EDFA repeaters for WDM networks', presented at optical fiber 
communication conference, Feb., 1998, H^, #4lJl ^ tfla^ ^^ASE ^^-S 

<i5> s. l^r tt^m ^(linear interpolation)*^* °l-§-^>^ tfl ^ 

^*Kr £^ltr nefl^Solcl-. ofl^«J-^ ( ^Ajjr tfl^o} ASE ^- 

^ ASE #-g-* #41 31 tfl t^t ^N, 4 #^}3L7r 

^a]s. ^5. ^ 7js.s^. cf^- ^ o^-g- ^-B- ^^-71 (erbium-doped fiber 
amplifier; EDFA)!- ^ SX^r M + A #41^ 

tfl^ofl i^-^ ASE #-g-°l £ 2*11 w>2f ^ ^cf. 
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<ie> 6] ^-fofl^, <q «. tfle^ <^*V ASE ^hg-°.5.-*fE-l ASE 

^-s-o] ^ ^-a]s cfl^^i 5L^€ ase ^-=5-^ 

<17> nJ-BH, ^lsq- ^ #Efl 71^^ §-^* *l]^^>7l iH*H <##^1 ^ 

7l^b ^dt 1 !^ (polarization nulling)* °l-g-*H o]ofl ASE 

zj-zj-^ ^^^-o.^, #a]Jl rfl ^Hll- ^o.^ #^Kr H c v ^ ^ 

^-w] ^l y o v ^£-, ASE ^-g-* if-fb 7>^1 ^ 71^ ;*fl 

1 ^^1^-: ^"71 ASE "S^-jr £ft ^ ^JL^l^i ASE #-8-* 

^ #7] sj-^sq- tfl^°fl 5L^€ ASE 2>^)1- ^*Kr *)] 2 ^31; 

^ ^71 ^Kls^ cfl^^} i^-sl ASE ^# # 

<19> ofjr^j- ^- 7l x c}-^, ^-71 ASE i^-t!: 

# s)^Rr ^E^flojti. ^elloiMl- !§-3\-*]^*] 71^ f^AS 
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<20> 14 <#Jl<5}7tiTr ^-7] 2 i^tt, #7l ASE ^"-g-i: S.^ 4**8 

tfl^°fl ASE 4^11- ^Hrr *fl 3 ^ 

<2i> J3- ^o\) 14s. ^^.4,^^^. o]-g-%i- ^-ajj: cfl ^-Ai^i^, 360° s\ 

*I*Kr -§-<?Hl <a^^l 7>^1 #^1J:(ASE ^-B-^: ^ ^ °l A o V 

S|*l*Hr ^71; s&7] Q% ^#7HH #^1JL(ASE #-§~g: Z.?£)*) 

£>}- ^tflsHq* sj-^sq- ^-aij: cfl^oii i^s} ASE #£-2] sf^ll- ^> 

<22> o^^]^ ^"71 ^"71 ^^"711- -f-2]-tV ^7l^o] A}Jr( 

^1^)5. ^l^H #3*Rr ^"^#711- 3£^5>JI, #7) Til^M^^r #7] 4^^i=HM 
^^H" #71 ^^ofl #7l ^^^^ #71 ^Cfl^^l 
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<24> ^ a^s}7H SM, A r-§-£l^r ^e-^Mw. #efloiEsq. ^ 

§^ tfl^# 7}^|J1 91<LV\ 3lZj-a- oj-g. - 7fl^ ^ M^tf. ¥ ^ 

<25> ^E^flolti. #eflolE^ °J ^ £1 ^ ^-AlJ:^ j= ^ ^w.o^ <^ ^ojcH] 90°^^ 

<flA> ^oll- ^ 7 > #dbAl?lir SJ^S)^ ^-A]^ jg^dfl ^ # 

7>A] #AlJr^ ^)E^flolti. #eflo]E7]- 360 o J^^Kr §-<?H| ^ «i o]Aj- AJ^ a£#SM 
o]^- [Amnon Yariv7> Optical Electronics in Modern 

Communications, fifth edition, OXFORD, 1996] <*fl #<M|*MI 7l^£H $X^. 

<26> A}^ ^^-71^ ^^-i- 7>^1 ^^7]- <y^£)^ A]^ ^^"71^ A}tg 4*1 #4 

^ ^-A]^o] Ajtg ^^-ol <y^£]^ JZtflS. *\*& €^7l^ 

^^-2}- <y^£]^ ^Aj^O} A}^ sg^o] 31^-01^ %Al^=. ^3^*1 . <^ 

#^]JL^ &<%0] Tj-f f Ajtg 3g^-7l^ Jg-^S-A^ ^*j-A] iJlf 
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<27> 1] 



<28> <^7H, <4<§ 3S^7HH 3 ^(watt), 7)„-£: 

%4\3L£i\ ^(watt), ^ Q% m%7)^ SJ^tt ^> 

ol^l 4£(degree)ol^. ^= 0°^^ s}-^^ ^33^ #^]Jl^ ^ 

<4 ^ji, 90°^1^ ^HOJl^ 0°1 ^4. n^q-, 3g#7l 

2) ^.f ? ^= 90°oflA-^ t^lSfi] 0<>1 oHf] <$>= 0° #^5]^ SSL 
4^ 1/10000 



<29> o]^- ^7} &%-7]<% o^sfl ^<5Kr ASE ^^r 7>^JL 

3.^ ^fl<5H- ^Efl^ji 1- ^ ^[cf. ol &| ASE #^-<>l ?-)Ei$lH J± 

<30> ^Ei^o]«. ^eflolEol]^ #^s]^ ASE ^^-7]ofl ^^s)^ ^% 

ASE % sj-^^ ^(1/2 HI ^^"tl-cf. 
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<3i> ^H-S., ASE #^!Jl«- ^ ^1 o] 

^ ^ ASE ASE #-g-^ sj-^ ASE <%■ ^ 

^ Sis? ^ ^ ^Jl^ ^ ^ 

^ ASE ASE sH3 SEtt ^ ASE %■ s\.s$si\ £#o] cf )i&ol 

#^1JL£] sj-^^- ^IJl^I £t€ ASE # sM9» zj-z]- ^ & , 

tfl«34 ASE #^§- tfle^ oj-g-^-o} ASE ^-§-^1 # s^S.^ #^]J: tfl^ofl 

ASE ^# ^ ^ «J-eM, ^^1^1^ tfl°H i^el ASE 

* 7>*1 f^llt ^^1^1^ 3!%^!^^* ^*}^ S^sfe ^S$IM tl. ^eflojE 

» -5d*8 #^]J:sJ- o]6)| i^-^ ASE ^-£--1- ^ISM zj-zfsl 43-1- # 

<32> J£ 3^ tq-s. ^^ig^^. ol-g-tb tfl #£-h] 

<33> £ 3-8: ^-S^, ASE £^"g- 7}-*l ^5l(S /y7 )^r S^Rr 

*>i4^ ^E^flolti. #eflolE (31> 33)^ s^TsHr SfN-^ ^^71(32, 34)» -f--4t!: 
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<34> ASE i^-*!r 7>^1 Ms(5 /73 )# sj^Rr ^e]*IM«. ^eflo] 

M(31, 33 H ¥|Ei^o]ti. #eflolE( 3 i ) 33)7]. 360 o Sj^Kr -§-*Hl °d 

<35> cf^-, ^E^floja. #eflolE(31 ( 33HH #^3^ ASE #-§--^ ^ ^€ 

s]^Rr -33 ^ #71(32, 34)^1 °1 £ 3^ (a)^- 

tt ^ ^#7l(32)£) ^ ^^-ojj. ^E^lolti. #eflolE( 3 i)^^ ^IJLS] ^ 

&%o] <£*}?>}t&, #^]Jl<2j- °H ^ ^^-^ ASE #^t* 

(Outl). a^tflsHW ^M, °H ^ ASE sj-^)^ ASE 

<36> £ 30] ( b )<q. ^-c] 3)^5]-^ ^^71(34)2^ ^ B^fl o] «. §- 

3HM(33HH ^HdJL^ 3&%o) z\z1o)t& #^3*1 ®5L ^ ^ 

ASE #^€^(0ut2). °l^o] 3|di^4l7> ^nfl -3^1 ^^"^ ASE Q 

^-o) ^ <^a] <y^£]^ ASE %■ sHN^I ^^r°fl ^W-. t^xr 



<37> 21 



= P -+- ^ 

max •* signal ^ ASE 



P — ^ 

-* min ^ ASE 



<38> ^7l^, P signa ,£r %*l3L2) (wat t ) , ASE ^-g-^ ^ (wat t ) ^1^- . 3 
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%*\±9r °H1 ASE 3)-^ ^ p sJgjja] = p max - p min ^ p ASEmin o\ 

A. °H, tfl*H ASE #-£2) ^UP'ase)^ 3^ £6] ^ ^ 

9X^. 



<39> [^*^ 3] 

T» = p ( BW sis™l \ 

<40> o} 7 )^ BW signa] ^ cfl^(nm)olH, BW AS f= ^Jl«11 ASE 

5}-«- ^*fl £2}-^ s)^*^ ^tfl^ ^, ASE ^ ^^(^ 5£ )^r 0.862 nm 

Satf. ol^- ;£oj #Aljr cfl^ofl ASE ^-g-^ bhn-i- ^ ^ 



<4l> 41 

L " ^S£- J 



<42> oj^Hl^sq. ^o] -g. ^-rgoil #^1:2. nfl ASE #-§-^- itKb 

oj^oj 7}X\±± 3*1^ ^B^flolW. §5flo}HcHl ^^H, o] ^E^o] 
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<43> ^, AliEfloflA^ ^cf^sj-sl ASE #-g-* ^ 

^■■i: 7>^1 3#*Rr ^B]4flolW #3H*=<4 ^ ^%7H *}$}£. <3 3 *M # 

^cfl^S}- ^jiSl-^ll- t^f^^l , ^^-^ ^KQJl Cfl ^WH- ^-Al^Cf. 

&%7}°] &%3} ^ ^^H, 2ji4T^ 3€*Rr ^Bj*IMJi 

^l«fl ^ ^J17} S^^Kr ^ ^#7^ ^ ^S]t}. 

^HOJL 5L^-€ ASE ^ ^ ^ & o.^ , o] # 

Aljr cfl^ofl i^-sl ASE sBI-I- ^^Hh 1 4^1 3-g-*HS tfl ^wll- 

<44> <y^£)xr ^icfl ^«l7> 25 dB<H ufl, *W y o^-i: °l-§- 

«H 0.2 dB A*} °lvfi*lM ^*>3^ sj^Hr ¥)B]^o)a. #eflo]Eo1) £]Sfl 

<45> nJ-eM, ^ nfl ##ti]7> 25 dB«J nfl af^- ^-g- <>l-8-*M 0.2 

dB 3.x} tfl ^-^-till- ^^S^, ^ ^^"7l7V 2.4°(di.2°) 3)€*Rr 

^■<JV E-) $1] o] u_ #^o]e^ 360° Sl^s}^ <a^S)^ ^^-^r 7>^1 ^Jll- ^ 

5]^ ^ofl «1 ^fl 150 tifl ^o>o> ^j-cf. o]<% tiVcfl^, A]^ ^^71^1 #JE7> ^ 

SlMJi #eflo]E^ 4p^ofl tils]] 150 «fl 25 dB^ tfl #-§-«ll- 0.2 dB 
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SL*} °}*Ji\°\}*) ^ ^<*fl>H^ ^S^lolti. f^olEoj s]^ ^£(15 Hz)# 

^ sj^i 4^(0.1 Hz)JLt)- 150 wfl ^Tfl S>$|i=h 

#^1Ji cfl ^tiH- ^-Al*>7l ifl«H -#-g- SLtf (step-mot or) # 

* °l-g-«H ^B)^ 0 1«. #e11 0 lS(41)^ 15 Hz^l ^#71(42)^ 

*4^r #41^ #3#7l(photodetector; PD) (43 HI 2\n , sLU & 

^■7] (logarithmic amplifier; Log)(44)°ll 

(oscilloscope)(45H JE^t}. ^^(46)^ £.^3.^SS(45H1 £^5]^ ^1 
*\ ^^^^4 a^^tf-i: %413l tfl ^-§-«m ^^tf. #^#7l(43)<Hl ^ 

«fl #4!JL^ s)-^^ -SdH^Sl ^r^olS-S. ^tfl^7> 3)tfl*l<y-o.5. 

a^S|-$)7> a^^ilS. Sl^t*. nJ-3H, 3^(46)^ ^tfl^jz}- §i\ 

^^■■i- ^3 2, 3, 4°fl MS tfl ^-g-wl!- ^tr^T. 

<47> £ 5tt l^^l #41 tfl #*W£ei\ -H-JL^^- ^#sr>7l fl^ ^ 

^S.o]^. sh^-7>^eflc»l^( tunable laser )(51)«- °l-§-*>^ ^JM- afl^SH ^-fr 
^7> ^-fi- ^#7]# ASE #-S(ASE source) (52)^.3. °]-g-*r^ ASE ^-§-§- ^1^^. 
3-dB ^«B ; |(coupler)(53)^ ^€ #4]JL2r ASE #-%~B: ^1 3-dB 7i#ei(54H] 

2)n M-^^^l^. tr # i^S^ ^-^7) (optical spectrum 

analyser; 0SAX55H -2^3 afl^^l ^*fl #4lJL tfl 
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°1 ^, tfl<3£r #0.^ ASE tfi^ ^^1 jg^S-S ^3 ofl^H 

^€ ^4lJl tfl ^til^ ^SHl-rlJL ^ *r 5*^. 
<48> $1tr S-S}-^^ 5]^^ *K waveguide grating router; WGR)(56) 

1- ^ 3-dB ^#^(57)^1 ^)*fl sp. M-^^^lcf. *V J^£- %x\5L tfl 

*fl^ #3-4 -g-J?l-tfl^£- 1.6 nmSf 0.862 nm°14. 2H}-7l-i£3H^ 
(51)^- ASE 3Nl(52) i§*l€ ^7>^^-ifl 7] (optical variable 

attenuators)(58)# °l-g-*M ^JlS] BMq<4 ASE ^^1^ #^]JL tfl 

<49> £ 6-8: <y ^5}^ ^Jl^ ^HS. tfl ^-g-Hl 7} 14 dB^ 30 dBH °fl , # 

^ 711- ol-g-^H # ^^M^l-32f l^ofl a}-^- ^-Al^ rfl 

«<HHH ^ ^^7l7> 360° S^sHr ajtflj^sj- ^^4-^71- «i o]^V 

E.S, -^^H^r 102: ^ «i 4 A o v ^^(max)-^ ^^(minH i^Bf^tf. 14 

, 103- ^9} ^ «i olAj- ^-a]^ tfl ^-g-tilt- ^ icf ^-Al^ 

tfl *hg-tf]l- ^^^7l 20^ #M ^cfl^^sj- a^^^M- 0} -g-^>4 #AlJr 

tfl ^«1€- ^^^rf. 

<50> J£ 7-8: %*I£L tfl -f- ol-g.^>c^ ^-^5) %HSL tfl 2}- # i^j 
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^-g-til^ ,2_*K error)* zLEfl^£o]cf 
#*1#*H1 ^JlS] sj-^l^lcf. ^ 

^ ^iS. <a^l*F^ a^tfl .2.*}^ 0.4 dB 



<51> <ft6ft*\ ^ ^Al^ofl o] «V^^. ^^j-O^n^ 0]^^ ^^1 

<fe °1 ^qel- <4H*Mfe ^o]cf. ol 

eflojEsq. ^ ^^-711- ol-g-gr]-^ ASE a^Hel 3H0:£6)H %^JL3}- ASE 

^ ^ 5£^r 5£4. 
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1] 

ase 7>^1 t^ilf Xl 1 ^^1^; 

^•71 ASE ^ t^ll^ ASE ^l^M 

^-71 ^Kl^ sWUQ tfl<*H ASE Shg-S] sf^l- ^*Kr XI 2 #3]; ^ 

^JL^ ^fif ^HJJL cfl^ofl ASE 3^1: <>l-§-*H 

2] 

XI 1 ^) 91°!*], 
^7} XI 1 

^"71 ASE 7>^1 2)^*>fe ^Ei^ojH. #Eflol 

S» Q% ^^l7lfe 3* ^-^^ *}£r tfl 

3] 

X] 1 ^ Hl^r XI 2 9X°1*\, 
^"71 XI 2 ^Tjl^r, 
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-#7l ASE ^"#-8- 5Lf-«V ^#^1 s^^cr ^ ^%y)Mr ^4*1 ?1 

^"71 ^^Sj-^Sf 3|tfl^S.^ #^}JL^ JX^^ #^1JL tfl^ofl S^-Sl 

ASE ^*Kr 3 4^11- i^tt 3* ^^-S. is}±r &%±^-dr °l-g- 

4] 

360° Si ^Hf- ^-*H| oio]^ #%Sr 7>^1 #^Jl(ASE ^-g-# 5£^-)S ¥ *1 °1# 

7>^E1^ 7^)^ f^Jlf #^*Kr Sl^*>^ ^^"71; 

#71 ^#7HH ^S(ASE ^* ^i^M ^cfl5}-^# 

#71 ^^i=Hl ^*fi ^£ «SH£1# %*]3L°] # 

x\s. cfl^^l ASE #-§-^1 sM^!- ^Ks, °lt °l-g-*M ^#-£ tfl 

^ 7fl#^r^8r if-tb 3}-g: f^'AS SRr ^i^U-i: %*\2L tfl 
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5] 
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[51 1] 



AWG1XB 
ft 



1399 Sep IT 20:34 



72-71 



8: FIX /BLK 
C:FIX /BLK 



5.0dB/D 



RES:0.2nm SENS: NORM HLD AVG: I SHPU5B1 




1544. 52nm NON:SQ_ 



t552.52no 



l.BBhn/D 1 560.52mn 
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[5L 3] 




41 42 
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15. 5] 
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